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PURPOSE: To stably flatten an insulating film by preventing resist from blowing 
out while being etched back and uniformly etching back the resist and the 
insulating film. 

CONSTITUTION: An insulating film 13 which covers wiring 12 is flatly coated 
with resist 14, ultraviolet rays 17 of the energy of 0.3W/cm 2 -lW/cm 2 are applied 
on the resist 14 until the total application quantity becomes approximately 
2 3W/cm 2 and the polymerization of the resist 14, namely, bridging reaction, 
is promoted so as to be hardened. Then, the resist 14 and the insulating film 
13 are etched back. Thus, gas is not generated from the resist 14 when the 
temperature is risen during the etch back. Therefore, even when the adhesiveness 
of the resist 14 with the insulating film 13 is not good, gas is not left on the 
interface and the resist 14 is prevented from blowing out during the etch back. 
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PURPOSE: To provide the treatment of a semiconductor substrate by removing 
a natural oxide film without heating a silicon wafer and ensuring the flatness 
of the surface by uniform etching when the surface of the silicon wafer is 
cleaned. 

CONSTITUTION: A silicon wafer is placed in the mixed gas atmosphere of chlo- 
rine fluoride gas and hydrogen chloride gas. Then, the mixed gas is irradiated 
with ultraviolet rays so as to simultaneously generate hydrogen fluoride radical 
and chlorine radical, and a natural oxide film formed on the surface of the 
silicon wafer is removed by the hydrogen fluoride radical and the silicon wafer 
is etched by the chlorine radical. 
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PURPOSE: To permit wax to contain lubricant which does not electrically 
influence a GaAs compound semiconductor wafer when the wafer is contaminat- 
ed instead of using Zn. 

CONSTITUTION: Compound semiconductor wafer wax is used for sticking a 
wafer on a jig to process and protecting the front or rear plane of the wafer. 
As for - the wax, resin which softens at 45°C is melted into acetone. Tens- 
thousands ppm of Ga, which is one of the elements that constitute GaAs com- 
pound semiconductor, is added to the wax as lubricant instead of Zn. An element 
to add as the lubricant is permitted to be group element as Ga or group V 
element as As and one of the two elements is added or the both are 
simultaneously added. Thus, even when the GaAs compound semiconductor 
wafer is contaminated by polishing, since the contamination source, the lubricant 
such as Ga, becomes electrically neutral, the electric characteristic is not 
changed. 
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(54) WAX FOR COMPOUND SEMICONDUCTOR 
WAFER 

(57) Abstract: 

PURPOSE: To permit wax to contain lubricant which does 
not electrically influence a GaAs compound 
semiconductor wafer when the wafer is contaminated 
instead of using Zn. 

CONSTITUTION: Compound semiconductor wafer wax is 
used for sticking a wafer on a jig to process and 
protecting the front or rear plane of the wafer. As for 
the wax, resin which softens at 45°C is melted into 



acetone. Tens- thousands ppm of Ga, which is one of the 
elements that constitute GaAs compound semiconductor, 
is added to the wax as lubricant instead of Zn. An 
element to add as the lubricant is permitted to be group 
element as Ga or group V element as As and one of the 
two elements is added or the both are simultaneously 
added. Thus, even when the GaAs compound 
semiconductor wafer is contaminated by polishing, since 
the contamination source, the lubricant such as Ga, 
becomes electrically neutral, the electric 
characteristic is not changed. 

COPYRIGHT: (C)1993,JPO&Japio 



(19) B*®ftifJT (J P) (12) (A) (ll)t*l<FSBiIttlffl#^ 

#l¥ 5 - 1 2 9 2 5 7 

(43) ^Bl B ¥^5^(1993) 5^25B 

(so int. ci . mnzn ^rt»ss^ fi susa^mm 

HO 1 L 2 1 /304 32 1 H 8831-4M 



(2d mi 




#if 3 


-290 


0 6 5 


(71)fflg 


IA 


000005120 


















(22) 


IB 




(19 9 


1 ) 1 1 S 6 B 






*3K&=F ft B3 ft -T ll#2f 












(72)38? 


S# 


















^^iiBiLTtJB^0T5T@ 1 # 1 ^ Bil 
















s«#j£&aB*i*rt 












(74)ft33 


IA 





(54) [^JiO^] {k^»¥*#^XAffl7y^^ 



(57) imm] 

[«lrit] fc£*¥##£xAffi»7y£;Ui, ^xAJPX 

XfcL T-fe h>tttfbjS4 5lC©»jtj££££a>bfct> 
<££&-5, 7^7*1:, i^JtLTZ nCDftOt^, G 
a A s ft£tt ¥»#£fcJ&T*5£*© 5 G a £ 

jDbTfeJ;Vi. CtllZ&QmmiBXlZftvTG a A s <b 
SGafopjliGaAs {b^t/4^#^ (CM lTtt&!j 



C 2 

1 

Tz K> t % S ftT&JB <* n*<fc£i|&¥»ft:£ x Affi 7^ 
Xfcfc^T, flfr327y^X*t, i!S!B{fc£^#g#^x 

UT^jn$nrv^5 jitSr^Kfrsffc^tt^^^^x 

[§9£E2] irSffc^***#:^xAttIII -V^fC^r 10 

it^i^l 1 CEftOft^tt^^ft^xAffl^ y ^ 
[«#E3] hJBBIII »tc*HB, Ga, I nJfcIJA 

M#!?iAffl7-^X. 20 
[ 0 0 0 1 ] 

[0 0 0 2 ] 

*»ft»>xAs^iin-*asfc*^Ttt, ii^, 

M i £^fcb£ft£^xA£^&&^ic&D# 30 

«£fr^T^S. M-f>^yh^ 

fcisoDfflanfcSxAfctt, , * ^fe si 7di* 

tr >^&£^&#u ->>^^i5^T, ^xAttrasa*© 

LotfTfe^ fxAS®S«i:3pfTfcgiJt), ^<££ 40 

^^t^yij*, 7,f->vxtiE. mm\zm\:xw-u 

ft, ^HoUoite, JB£14£%«(;:A*iTjgfc£n, RJ£ 
^tPf^) t^7ji/\(DmmiZ\t, fry \*X)l>hM<D®M 

7 y # x^mmizm^tcy y # zuzvfaftvr? y s, z 
[0003] cne.7y^xt^5*$nsaitii:UT 
m^mn^n^mm^^L, ¥m&\z&nz>ct, ® 50 



> #i¥5 - 1 2 9 2 5 7 

2 

[ 0 0 0 4 ] ±BB0*xA££J^Ifitftt.&flsfjS*, fij 
*xA©«ffi¥£S0g*#&*$<fcoT2T 

mm\z^\^x^m%(D^M^y )v^-)i 

[ 0 0 0 5 ] 

^tltlcf p pm§M7y^^5. 

[0006] :o<t5&77^x*f»#^x/\, mz 

III - Vlfe{k^«i^»#^xAfflfCfflVi-5«^araJHT. 
IIft7C3RT*5 Z ntt, ^xAfc^Ffljifct bTA 

[ 0 0 0 7 ] ^xASffiKtffcbfcrjy^xfc, »#J7? 
ftWSiiLfctK ^xAt^bT^^ttiCffitt&llffit? 

[ 0 0 0 8 ] *fgiB©B»tt, ltmL&ft#ft«©fc,fi 
[ 0 0 0 9 ] 

^xAfcftS !)iAgffift5li|i|i^^ 

£*£iU>T, x A 



3 

[0 0 10] tec, Ji&BBL;Ufc£»¥*#£x/\7&*III 
- V^b£tf¥^&^xAT&3i§£f;:te, 9^7^ 

S. K;feHT, 1 1 1 BItcsSSBB, Ga, I n£ 

P, AsJfdiSbT^^:t^tL^ g 

[0011] 

4A5:tM<ft5, fclAtf, III -VJ£{b£^#>£ 

5c*##8;l/H. III K7C*TttB, G a, In, A 1 
LU. £ ft fcflHfcSfc, W$Hb£ 

*"CttN, P, As, Sb^SK, *ftttIII 

*<tHi;asK: < fcs 0 fc7t*t> a s \±m&, mitmth 
[0012] ±ia*ini»ja:Pfi;«»«, mm**> 

V v 5 XE»fcfc«<ft*fc££ftT^S*£#;&<5. 
[0013] 

[0014] mmrni 

y^^i-^o^^mzm^uv^x^myh, ^ x a 

»ISf***ffl^Tft50f=f^fc. JtSO&fcU 0 cm, ft 
ltfc , )iAU7>F-^GaAs!)iA^ ^xA 
^ 1 0 c m, f^ 8 5 0 /imTI>^ o ISMO^xAl 



#!i¥5 - 1 2 9 2 5 7 
4 

;u#u isysfiz&vwi^wAzfrttftz. vvtxzm 

[0 0 15] ftffltfcy^^xiiTi: h >*c$5c 

ft£4 5'CCD«ffi^^S»^bfc'b©T, Gafb£U£ 

fcOSK^iR^ffST^ffU&tC^, GaAilSO 
0 p pm^£ftT£0, , VJ^TcSHttftttJKISL 

pm*£ftT^&. 
[0 0 1 6] ^M2 

XttliS bS 2 0 0 0 p pm^ttfeO^^fc. Ho 
HI , VKIJlppm*iT, ftt^^^lppm 

[0 0 1 7] g^lfiM 3 

£xA£LT7. 5cml07>F-^InP^fflti 

mmmi, 2tn-\zh, #v **?j-)v\z 

^?t#J£LT, I n=£:5 0 ppm^tr^O^iUfc. ft 
©III -V«7c*ttl p pm^lt, ^nVAftOMjtm 
ifl 1 0 p pm*^snT;ifc. 

[0 0 18] it&Ml 
H5£#!l, 2tm-&frr. «7y^XtlTZn*50 
OOp pm^, ffi^iii , VJS§7C*«i p pin m 
30 *tl&>ft<t>m<D7C*& 1 - 1 0 p pm*ifb©£fcfl!L 

[0 0 19] jt&#J2 
*JS« 3 tpj — ^fr-r, >7^^ibTZn& 3 0 0 0 
ppm^, m<D7tm<Dz>?>U\ % Vi7C$(j;l ppm 
*ftl2U*®iSt7c3iS« 1 0 p pm^^^tf h<D% 

[ 0 0 2 0 ] it&0>]3 

tO ■ CO 0 2 1] ±^bfc**0fl2fe^«Efi|©^xA*ffiO 
S I MS##t^JH£|E 1 K^cT, 
[ 0 0 2 2 ] 
[ill] 



( 4 ) ¥£M¥ 5 - 1 2 9 2 5 7 

5 6 













btMSM2 




S IMS 
(ppm) 


Ga 


— 








< i 


< 1 




] n 


< 1 


<i 


<l 


— 


— 


<1 


Zn 


<1 


<i 


50 


<i 


30 


< 1 












& 


*S 




til 








**> 


ttL 



' £^Vb - 90t bTttf$n5@JI7y^l: 
liGaAs, I n II-VI#Ht£ 

20 ClffltS £ t fcpJ£tT£3o 
[ 0 0 2 5 ] 

[0026] (i) {£Gfa*mftVx/\&mi8i-r&<t& 

«7C5S <h IP!* Otc^ S ^^J t U T 7 y £ X \Z * S £ £ 

[ 0 0 2 7 ] (2) HiIi?iT/HXtl/tim 

30 tl&^T, T«tti5»^'fc^£xA£«#T#*fc«>, 
^xA±^©*^f^*^D-fe^T0^«ttS*«ClPl± 



[0 0 2 3] OiA^OfeiDOMTCl 

1 5 0, 3 0tt, 7-;^7SI»Sb, -t©«ft#bfcG 

Ml, 2«^fc77^X*Wil)Pl^^1- 5 0 0 0, 
3 0 0 0 iOiAH^ 

vx. iii i , 2, 3 tc^-r <t 3 fcin , vfcjtmv) 
3 k «t 3 ic »3W^*sp £ nr u& n <h 

[ 0 0 2 4] fi&<P^ttW 

G a A s V x.;\<Dmm\ztilRT&y *j 9 z*\zmwtL 
X, In5OOppmtSblOOOppmt02 
(D7t^^iMXfzh(D, G a 1 5 0 0 p p mt I n 1 0 0 
0 p pmtO 2MM<DK%%tiQ7LfthO\zr)^Xh1i&%: 
\t&tftX&-?tz 0 Sfc, Ga, In, Sbomz, B, 

ai, as, n, p©jb^*7c*coasjiD*jt)»*»"e* 



